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INTRODUCTION. 


Apples are the most important fruit crop of the United States. 
Every year they outrank citrus fruit, peaches, and strawberries, 
both in size of crop and in actual money value. According to 
statistics published in the Yearbooks of the United States Depart- 
ment of Agriculture for 1920 and 1922, the average annual total crop 
for the five years from 1916 to 1920, inclusive, was 179,208,000 
bushels. The average annual commercial crop (apples sold 
or to be sold) for the same five years was 80,337,000 bushels (esti- 
mated). The commercial crop during this period was therefore about 
45 per cent of the total production. The total 1920 crop, 223,- 
677,000 bushels, at farm prices of December was worth approximately 
$256,781,000. Forty-five per cent of that sum, or $115,551,000, can 
be assumed as the minimum value of thecommercial crop. It was 
certainly worth more than that, but there is no way of telling how 
much more. 

Reductions in size and value of the apple crop must therefore be 
reckoned on a basis that usually approximates $200,000,000 for the 
total crop and at least $100,000,000 for the commercial crop. _They 
are, consequently, of decided interest to the whole country. In the 
» field, such reductions are brought about by various climatic condi- 
tions, by plant diseases, and by animal and insect pests. Estimates 
of loss caused in the field by plant diseases alone to the 1919 cro 
varied from 5 to about 12 per cent of the total crop. But nearly half 
of every apple crop is o10 for consumption as fresh fruit. It must 

1It has been the writer’s duty to give instruction and advice to the inspectors of the Food Products 
Inspection Service of the Bureau of Agricultural Economics in the identification and diagnosis of fruit 
diseases as these are found on the markets and also to investigate these diseases so as to insure 


correct diagnosis. ‘The data presented in this bulletin were collected and tabulated while the writer was 
engaged in this cooperative work. 
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therefore pass through the various processes incident to marketing 
and so is in danger of further loss from several causes, the most im- - 
portant of which are (1) too high or too low temperature, (2) disease, 
and (3) insect pests. Too high temperature ripens ie too fast, 
so that they must be sold at a partial loss or be a total loss. Too low 
temperature results in freezing injury, which may affect only a part, 
or under extreme conditions all, of the fruit in a carload or storage lot; 
in either case the affected fruit must be sold at a loss. Insect pests, 
chiefly codling-moth larve, may during the marketing process continue 
the destructive work on apple flesh which they began in the orchard. 
And here again some one must take a loss when the fruit is sold. 

The term disease includes (1) rots, (2) blemishes such as scald and 
scab, (3) conditions within the fruit such as water-core and internal. 
breakdown. Some diseases originate in the field; others originate, 
or at least become apparent, only during the marketing process. 
But whatever their origin or time of development, if oinindanbd as 
a whole they are found to cause a loss which is greater than that 
caused either by insects or directly by faulty temperature condi- 
tions. - There is of course a close relation between temperature and 
the amount of disease that develops; the reference in the above 
comparison is merely to the effect of temperature in bringing about 
either overripeness or freezing injury. 

There is only one set of reports which shows the amount of loss 
due to disease for any considerable portion of the commercial crop. 
These data are found in the certificates issued by inspectors of the 
Food Products Inspection Service of the Bureau of Markets (mow 
Bureau of Agricultural Economics) on carloads of apples examined by 
them at terminal markets. It is desirable, therefore, to make use of 
such data, and the present bulletin embodies an analysis and discussion 
of those available for the four-year period ended June 30, 1921. 

The Food Products Inspection Service was established in August, 
1917, and began operations November 1, 1917. From the latter 
date until July 1, 1921, its inspectors examined 11,264 cars of apples, 
distributed as follows: 

November 1, 1917, to June 30, 1918 (1917 crop), 991 cars. 
July 1, 1918, to June 30, 1919 (1918 crop), 1,589 cars. 
July 1, 1919, to June 30, 1920 (1919 crop), 5,342 cars. 
July 1, 1920, to June 30, 1921 (1920 crop), 3,342 cars. 

These inspections covered both the barrel or eastern crop and the 
box or western and northwestern crop and were made in 31 widely 
distributed principal markets of the country. All of them were 
made at the request of a financially interested party, some to decide 
a question of grade, others to determine the amount of decay or 
other disease, and still others for sales purposes; that is, so the car 
could be sold on the basis of Government inspection. They cover 
slightly less than 3 per cent of the total car-lot shipments (382,757) 
during the four-year period and for that reason furnish no adequate 
basis for conclusions about the condition of the whole crop. It 
should not be assumed, however, that they entirely misrepresent 
the condition, since out of 11,264 cars inspected only 5,222, or 
roughly 46 per cent, showed disease. The least that can be said is that 
the inspections give more detailed and accurate information about a 
small part of the commercial crop than has hitherto been available 
about any part of it except a few scattered carloads or storage lots. 
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TABULATION OF DATA. 


Data from the certificates issued on cars showing disease have 
been considered under two main heads, depending on whether they 
relate to cars from the West or Northwest (the box crop) or to cars 
from the Middle West or the East (the barrel crop). Within each of 
these two groups the data have been tabulated according to the 
various diseases, by years, months, varieties, States, and inspection 
offices. - The tabulation, or analysis, is thus based solely on the 
certificate statements, which give the date and place of inspection, 
the variety inspected, the kind of shipment (box, barrel, or bulk), 
the place of origin of the shipment, and the condition of the fruit, 
including the amount and kind of disease found by the inspector. 
Such an analysis makes possible several interesting comparisons, and 
through them throws some light on the general question of what 
factors determine the keeping quality of apples; it can not, however, 
give a definite and exhaustive answer to that question, since the 
complete history of the shipment is not known and can not be deduced 
from the certificate in any single instance. Nothing is known, con- 
cretely, for any given carload, about the conditions under which the 
apples were grown, how they were handled during the picking and 
packing process, and what kind of treatment they received in transit 
and in storage. It is possible to tell in a general way from the variety 
name and the date of the certificate about how much time had elapsed 
since the apples were picked and, for storage varieties, about how 
long they had been in storage. It is also allowable to assume for the 
box crop rather more careful grading and methods of handling than 
are in use for the barrel crop. But assumptions are not proof, and 
it is inadvisable to attempt proof when the data are inadequate. 
Consequently, the discussion which accompanies the tables (under 
“Analysis of data’’) is limited to pointing out what seem to be 
obvious facts and to suggesting in a few other places what the relation 
may be between the figures in the tables and the probable conditions 
under which the apples were grown and marketed. 

There is some chance for error in attempting to set a definite per- 
centage for a certain disease in a given carload on the basis of the 
certificate statement. That statement frequently gives a range (blue- 
mold rot ranging from 5 to 25 per cent, in most boxes 10 to 15 per cent) 
rather than a single average percentage and for strict accuracy should 
be interpreted by the inspector who wrote it. The arbitrary fixing 
of such a percentage by anyone else for use in tabulations can be jus- 
tified, however, on the following grounds: 

1. In the settlement of controversies over the condition of apple 
shipments, financially interested parties make frequent and mutually 
satisfactory use of such a percentage, deduced from the certificate 
statement. That is, they find it accurate and reliable for the settle- 
ment of deals in which money is involved. 

2. Four years’ experience in the making of apple inspections hasshown 
that apples run more uniform throughout the load than do other 
perishable products, excepting possibly citrus fruit. Consequently, 
a percentage based on the examination of 10 or 12 boxes or.barrels 
can be taken as approximately the true one for the whole carload. 

3. As pointed out above, the certificate statements furnish more 
information about the condition of apples arriving on the market than 
is now available from any other source. 
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It is felt, therefore, that the analysis here presented furnishes a 
trustworthy basis for comparison as to disease in the cars inspected 
between varieties, States, months, years, and inspection offices; also 
between the box and the barrel crops. Throughout the tables per- 
centages are given to the first decimal, though it is evident that any 
figure beyond the decimal point is of doubtful value except where 
large numbers of cars are involved. 

It should be added that the word “‘ percentage” as used in this bul- 
letin means the proportion of diseased apples to the total quantity 
in the carload or storage lot and has no reference to the amount of rot 
or other disease on individual fruits. Thus, 10 per cent of blue-mold 
rot means that 10 per cent of the apples showed the rot in some 
degree, but not that 10 per cent of ie were totally rotted. For 
commercial purposes, the first condition is practically as serious as 
the second. On the market, an apple even slightly rotted is a cull. 
But with diseases other than rots the situation is different; 20 to 30 
per cent of slight scald or scab usually means a smaller reduction in 
the selling price than 10 per cent of bad scald or scab. The same is 
true for bitter-rot, Jonathan spot, water-core, and a number of others. 
It is apparent, therefore, that the present analysis is incomplete and 
that any subsequent report should take into consideration both the 
percentage of diseased apples and the extent to which those apples 
are diseased. 

In a number of the tables that follow there are, aside from the first 
or ‘‘Classification’’ column and the second column for total number 
of cars showing disease, four others for rots, scald, other diseases, 
and a disease index. The percentages shown in the third, fourth, 
and fifth columns were obtained by adding together, for each column, 
all percentages of rot, scald, or other diseases, respectively, that were 
recorded on the certificates and dividing by Phe tutal number of 
cars showing disease, for each month, variety, State, or office. Such 
a procedure may seem to involve the pyramiding of percentages and 
would actually do so were it not for the fact that when as many as 
three diseases occur in a car they are usually found to be a rot, 
scald, and some other disease. It does not often happen that a car 
shows more than one rot or more than one “other disease’’ aside 
from scald. And even when two rots or two “other diseases’’ are 
recorded, it has usually been found possible to segregate percentages 
and avoid pyramiding in the summary tables. 

As for the sixth or index column, pyramiding is involved in every 
figure which appears init. That is to say, the very fact of obtaiming 
such a figure implies that each disease appears on a different lot of 
apples in the car, which is not true. In a car which shows 5 per 
cent of rot, 20 per cent of scald, and 10 per cent of some other disease, 
there is not necessarily 35 per cent of the carload affected with 
disease. There may be only 20 or 25 per cent of it so affected. 
The disease index is, therefore, not a true percentage, but merely a 
sum of percentages, and has value, if at all, only when used as a 
basis of comparison between years, months, varieties, or any other 
coordinate elements in the tabulation. 

In Tables 3, 4, 5,7, 8,9, 11, 12, 13, 14, 15, 16, and 18 percentages 
are calculated on the basis of all cars showing disease of any kind. 

In Tables 1, 2, 6, 17, 19, 20, 21, 22, and 23 the percentages are cal- 
culated on the basis of cars showing some particular disease or diseases. 
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ANALYSIS OF DATA. 


Summary Tables 1 and 2 bring out several interesting facts, the 
most striking of which is that in the crops of 1918, 1919, and 1920, 
both barrel and box, blue-mold rot was more common and occurred 
in a larger proportion of the cars examined than any other disease. 
In both the barrel and the box crop for 1917 the most common dis- 
ease noted was ‘‘decay.’”’ The service was new, and the inspectors prob- 
ably did not feel themselves experienced enough to distinguish the 
different rots. ‘To be on the safe side they called most rots “‘ decay.” 

These tables also show that next to blue-mold rot and decay the 


_ most common disease in the box crop was scald; in the barrel crop, 


black-rot, with scald ranking fourth. In the box crop, during the 
four years, there were 3,674 cars that showed disease, of which 
number 2,954 showed blue-mold rot, 219 decay, and 1,191 scald. In 
the barrel crop, out of 1,548 cars showing disease 997 showed blue- 
mold rot, 310 decay, 243 black-rot, and 208 scald. 

Diseases common to both crops were blue-mold rot, decay, scald, 
Alternaria rot, scab, soft scald, bitter-pit, and internal breakdown. 
Diseases reported in the box crop only were anthracnose, Jonathan 
spol, water-core, and Sie Gets in the barrel crop only were 
black-rot, brown-rot, bitter-rot, Rhizopus rot, pink-mold rot, gray- 
mold rot, blotch, rust, fruit-spot, and sooty blotch. Total diseases 
reported for the box crop, 12; for the barrel crop, 18. 

The term anthracnose as used in this bulletin applies to the true 
anthracnose found in the humid apple districts of Oregon and Wash- 
ington and also to an anthracnoselike rot found in a considerable 
number of cars from the irrigated apple districts of Washington 
during the late winter and spring of 1921. 


BOX CROP: DISEASE BY YEARS. 


‘Figures for single diseases by years are given in Table 1, but the 
general condition of the crop as affected by all diseases is better 
shown in Table 3. 

From Table 1 it appears that in the cars which showed disease, 
the disease index was greatest in 1917 and least in 1919, with an 
average for the four years of 12.6. From 1918 to 1920 the per- 
centage of rot decreased by three-fifths and the percentage of scald 
quadrupled. During the same period there was a ninefold increase 
in other diseases, although the percentage of these was not large at 
any time—that is, when calculated on the basis of all cars showing 
disease. When calculated on the basis of cars showing a particular 
disease, the percentage for some of these diseases is quite high. For 
example, the average pecenines of water-core in 47 cars (Table 1) 
was 19.6; of internal breakdown in 81 cars, 13.5. 


TaBLE 1— Summary, box crop, all years and all diseases. 


Blue-mold : " | Anthrac- | Alternaria | Jonathan 
rot. Decay. Scald. nose. spot. 

Total pee a 8 te es 

23 eo Per Per Per Per Per Per 

Cars ae Cars. cont. Cars. cent Cars. cou. Cars. oan, Cars. eat 
ih br eae a ae eee ae 233 62] 7.5] 150] 10.4 GFF i EU al a ley as Sa 10} 15.0 
IgE EE Soe 2 he gee ae 219 162 | 13.0 40} 8.1 31 | 13.1 Lc Sa tl es See ee pa a) Pk | 
UI) ae ee eee 2, 084 {1,963 | 7.6 19} 5.8] 425] 17.6 23}, 2.7 20| 7.6 3 | 22:3 
Th Se SS Bo 1,138 | 767] 6.0 10} 4.3] 637) 13.8 98 | 6. 17} 4.5 15, |. 2220 
Total or average_-_|3, 674 2,954 | 7.5] 219] 9.3 ]1,191] 15.6] 123] 6.0 37 | 6. 2 28} 13.1 


6 BULLETIN 1253, U. S. DEPARTMENT OF AGRICULTURE, 


TaBLe 1—Summary, box crop, all years and all diseases—Continued. 


Internal Drought- Soft scald 


Bitter-pit. Scab. Water-core. breakdown. spot 


Year. Yor, vl ee es Miles reel dled oe pee 
Per Per Per Per : Per 
Cars aut Cars. ane Cars. erik Cars. cant Cars. baat 
Lh Gage Boh Pe Se beeen 3] 50 PAS May eh nse erie | esos Meee ee ee Gee a 
DLE! ES BE gee cll, “ehepapinlb en pel Bieta On a ee ee ee oe 2 5.0 2 7.0 1; 10.0 
iti woke 2 Dae ees Oo hee es 8 4.2 21140 2 6.0 Sif 20: StL - > Sha ee Se 
(Uy eee oe eee 9 7.4 1 7.0 43 | 21.0 76 | 13.4 1 A 


BARREL CROP: DISEASE BY YEARS. 


Figures for single diseases are given in Table 2, but as with the 
box crop the general condition for each year as affected by all disease 
is better shown in Table 3. From this table it appears that per- 
centages of rot, scald, other diseases, and the disease index were 
greatest in 1917 and that while there was no regular decrease in any 
of them from that time on the percentages in 1920 were less than in 


1917, and for rots and the disease index less than in 1918 and 1919. 


The general average of the disease indices fcr all years was 16.8. 


TABLE 2.—Summary, barrel crop, all years and all diseases. 


Bineawle Decay. Seald. Black-rot. | Brown-rot.| Bitter-rot. 
'Total 

Year. | oer =. Pn oP Oe Sp ea APL | | A) oles | EC aoa nd aT Gl 

Per e Per Per : Per Per Per 

Cars.| cent. | C8tS-| cent. | ©3™S-| cent. | ©8"S-| cent. | C™S-| cent. | C2™S-| cent 
TES lie sn al aa 53 12 | 12.6 30 | 19.9 16 | 31.8 24 c19 OMS. Lawes jaa 2 3.0 
MEPL: ok SEES oy fy SF eD 117 23 8.0 79 | 13.5 6 | 30.5 3H, DG iitec. thle ee 1 9.0 
REED en Uae 8 a 2 570 S27 | 1 164 | 17.7 49 | 40.0 126 LDS | awl eee li 6.9 
byl Pa | lage eS ee 808 | 615] 6.7 37 | 5.2] 187 }29.0] 112] 5.7 20} 4.2 2 5.0 


Suse e cugite i 977 | 8.3] 310 115.3} 208 ~31.9) 243) (3:6 20| 4.2 16 6.3 


Alternaria | Rhizopus | Pink-mold | Gray-mold 


rot. rot. rot. rot. Seab Blotch. 
Total 

Year. cars. TN ee ee a ee a a a. 

Per Per Per Per Per Per 

Cars font Cars Se Cars. one Cars Gert Cars. Cars RES, « 
LAU Gar Seat SRN a ees eee! A es |e eS ol a ee x Os Dg 3 EK | (ee (ag 13 | 17.0 3 45.3 
DS bsnl ed ieee all age o> Sy AR RE (oo a ROY fe = AN Ree eee 2h ED. pee eae eee 17 | 10.1 2 5.0 
POLE goth, oi tale. “oh eps eee 6 | 26.1 67h 34.643 eS ee 1444 Ml. de abe 
LOA Sse Po ee eel | eae 3! 3.6 18 | 13.6 Sy ay ha tg 2 2.0 78 | 13.2 12 15. 2 
Total or average____|_____- ay aT 24 | 16.8 46 | 15.7 21 2.0 | 1224-1300 17} 19.3 

Rust. | ¥Fruit-spot.| 5°°tY | soft scald. | Bitter-pit. | , ternal 
FUlU-SPOl. | _ Hletch: 3 Pll. | breakdown. 

Total 

Year. cars. | | sd ess FL 

Per Per Per Per Per ; Per 

Cars.| cont. | C@TS-| cent. | ©8°S-| cent. | C8°S-| cent. | ©3°S+ cent. | ©8"S+| cent. 
aes Se ae ee | 7!) ohpips | spo tg TN 9 ee RES eae fy 
OT ESE Sa LS BS FASS BORE s |. ae Me 4061 Dice eh eee 
ROAD - : fe ee aa Se ES ee Feed pee ee 400 iSO lei? lest a 7 3 7.0 
16.0 9 | 17.6 2) 35.0 12 | 13.6 8} 26.3 


—_————_ | -— |) | | EE | | | | | S| 


ip Se le ota 8.0 2 | 16.0 20} 25.5| 2/350] 19|121] 11} 21.0 
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TABLE 3.—Disease in barrel and box crops, by years. 


Other Disease 
Year. Cars. Rots. Seald. Piscaecs ele tae 
ee E SEM eel 
Box crop: Per cent.| Per cent.| Per cent. | 

JAS) Be aot ee Se co a ae lh 233 8.7 8.0 0.7 17.5 
TRG 1 oka Lanes Siar eae Mle oni pliner ey dE ae 219 TZ 1.9 Ay’. 13. 4 
AGNES EAT Pers Sela eS 2, 084 eS! 3.5 ai 11.0 
TAPP DD tee eco i Fa Ea SE Se) ep MN aR 1, 138 4.7 ek 1.9 14. 4 
otal opaverage see. Sek ee ee 3, 674 6.8 5.0 | aif 12.6 
Barrel crop:- neg 
I 7s hd AR Bg 53 1555 9.6 9.0 34.1 
TAD Ay oe BS on 0 ae Sed Se Oe PR ne Seat | | eS 117 1S iat 358 ulya7/ 
POT G RRR ee 2 Oe. 95 be Be eG. oS 570 14.5 3. 4 a5 18.4 
TOTP 2 a2 RS LS SE a eee De) A eee eee 5 {2 | ee 808 Ta3 5.0 Diss 14. 6 
Motaltoraveragee. VA ab 1, 548 10. 5 4.3 1.9 | 16. 8 


1 The disease index is not a true percentage but merely a sum of percentages (see p. 4) and is of value 
only as a basis of comparison between years, months, varieties, or any other coordinate elements in the 
tabulations. 


As with the box crop, the percentage of ‘‘other diseases’ was low 
when calculated on the basis of all cars showing disease, but fairly 
high for some of them when calculated on the basis of cars showing, 
that particular disease. For example (Table 2), there was an average 
of 16.8 per cent of Rhizopus rot in 24 cars, 19.3 per cent of blotch in 
17 cars, and 25.5 per cent of sooty blotch in 20 cars. 

The disease index in the barrel crop, 16.8, was a third larger than 
the corresponding number, 12.6, in the box crop. (Table 3.) 


PER CENT 
DISEASED 


Orher Diseases ..| 
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Fig. 1—Box crop. Percentages of rots, scald, other diseases, and?disease index, by months, for the four 
crop years, 1917 to 1920, inclusive. The percentages are calculated on the basis of all cars showing disease 
of any kind. 


BOX CROP: DISEASE BY MONTHS. 


Rots.—With the two minor exceptions in December and March, 
there was a fairly regular increase (aad Table 4 and fig. 1) from 3.8 
per cent in October to 8.5 per cent in June, a condition probably due 
to the further development in storage of rots already present when the 
fruit went into storage. It may have been due in part also to further 
infection during the storage period, but this seems unlikely, since 
most of the rotting was teil by blue mold, which, according to the 
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work of Brooks and Cooley *, can not cause much new infection if 
the temperature is kept below 50° F. 


TaBLE 4.—Summary, box crop, by months, 1917 to 1920. 


A Total Other j Disease 
é Per cent. | Per cen:. | Per cent. 

0 Ub Ae ee ea ep Be REO pete ey: Noe MOR | Shceae eee emma poe aE ear Se 
SATIS teeta ae ee ee ee 6 (3): Tee ered 11.1 12.0 
Pike ee ra alin soe Se isha x8 

PPODORE Se se 2 eSBs 2 ie a Re ae ee ee Rol Pieae ge : 3 
INO VOICI eo OE SE a SEINE a ee ee ee 207 5.2 (2) 2.0 ra | 
December’ cee Sou Fe pe as ee 322 5.0 (2) 15 6.9 
WOTUIALY cee See | Sa RE ine ee tet Sigee ete 318 5.8 (2) 2.1 8.5 
LENE) Of oh Ft cx Aik eS a en Oy a Se Oe, OE Bala cree |) ee 498 6.9 See. (2) 10.9 
Vier Chimes hee Ot, Se Ee Ss Se ee oe ae 889 6.8 7.8 () 15.0 
April 2 Sone 2 hss Saeed 647 7.6 7.0 (2) 14.8 
1% Bea aaa Spee oer ee ey ee Mencia, FSR) | ae) oe ee 485 8.1 6.0 () 14.2 
STIG us See eh oe Sap ees « Opp rneae 213 8.5 9.9 (2) 18.5 
Potaliorsverages::| sane? aso MALS aie 3, 674 | 6.8 5.0| @ 12.6 

1 See foot note to Table 3. 2 Less than 1 per cent. 


The proportions of scald before February and of ‘‘ other diseases” 
after January were less than 1 per cent and are so indicated in the 
table. Delay in the appearance of scald is to be expected every 
year. It never develops early except on Grimes Golden and a few 
other fall varieties. Practical disappearance of ‘‘ other diseases” after 
January is of no particular significance. These diseases never were 
found in large percentage except in an occasional car; as, for example, 


PER CENT 
DISEASED 


28 


Fic. 2.—Barrel crop. Percentages of rots, scald, and other diseases, and disease index, by months, for the 
four crop years, 1917 to 1920, inclusive. The percentages are calculated on the basis of all cars showing 
disease of any kind. 


in August, 1920, when two of the six cars inspected showed an 
average of 8 per cent of bitter-pit and two others 25 per cent each 
of internal breakdown. 

Scald.—Scald first appeared in November, but, calculated on the 
basis of all cars showing disease, was of little importance until 
February, rose decidedly in March, and was at its highest in June. 
It was reported from the largest number of cars in March. 


2 Charles Brooks and J. 8. Cooley. Temperature relations of apple-rot fungi. Jn Jour. Agr. Research, 
v. 8, p. 189-163. 1917. 
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Other diseases —Yor other diseases than rots and scald, the average 


after January was less than 1 per cent. 


The disease index increased 


from October until June, but not so regularly as did the percentage 


of rots alone. 


BARREL CROP: DISEASE BY MONTHS. 


Rots.—The figures in Table 5 (see also fig. 2) show an irregular 
condition from July to December, inclusive; they were lowest in 
December and increased steadily from then on until June. 


TABLE 5.—Summary, barrel crop, by months, 1917 to 1920. 


Total. = Other Disease 
Month. cars. Rots. Seald. diseases. | index.! 
————— SS ESS SS 
Per cent. | Per cent. | Per cent. 

Slee yume meme eR 2 8 ONE yee A 49 11) 5 hy eee aie 2.4 13.9 
Js SDA ERS a aE a 86 (eli) ee SEN (?) 7.9 
SOVTRETECN Oey «aL ee ee ee ee 151 1 DARL | | selene + Be 1.6 13. 6 
OG ES SR a ak Be Se ee eee 223 dE 7 (| ae Oa (2) 141 
LIEU SEL Nic 3S ee Nei a ae ce lees aren aan ra age 244 2 fey ig eee coe ei 12.9 
{DISC ET CeP S SS RS SES ae en 144 5. 4 (?) 1.8 8.6 
UDP G IA Bt) NES tabs pee oe ASE EE ee eee | 139 9.0 4.9 3. 6 nF Ay 
TP SPN Ee ee cee eee 179 9.3 9.5 1.6 20. 5 
Wek ee immer pee erinsnee ANNs one TNS PRE Eee eek 172 9. 2 15. 4 3. 6 28.3 
ETA UE Ie a ae een a Se ee me 84 12.9 11. 2 2.6 26. 7 
VES te emp ee ML Wags lg ey. AS ee Te 63 14.5 8.8 2.6 25.9 
Dies et es Be ee ie ee Se ee 14 17.0 5. 0 | 159.8) 73i5 A 
atahonaveraves \ sire werd fy beta Fi re eiaty _ sey 1, 548 10.5 | 4.3 1.9 | 16.8 


1 See footnote to Table 3. 2 Less than 1 per cent. 


Scald.—Secald first appeared in December, was found in the largest 
number of cars in February, and in the highest (average) percentage 
in March. The percentages decreased both ways from that point. 

Other diseases ——The percentages ran fairly uniform throughout 
the year and were low at all times. 
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Fic. 3—Percentages of blue-mold rot in the box and barrel crops, by months, for the four crop years, 1917 
to 1920, inclusive. The percentages are calculated on the basis of all cars showing blue-mold rot. 


Disease indices—These take the same general course as that shown 
by the rots, with an irregular condition for the first six months, a 
minimum in December, and larger indices from then on, although 
the maximum, because of adding the scald figures, came in March 


instead of in June. 
90579°—24+ ——2 
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TaBLeE €.—Perceniage of blue-mold rot in box and barrel crops, calculated on the 
basis of cars showing blue-mold rot, by months, 1917 to 1920. 


Box crop. Barrel crop. 
Month. 
Cars. | Per cent. Per cent. 

edly TOE OF MUP ad Ce Oe Sh eke PE ORCA EAPO NER 17 5 Oe CR 9.6 
eNU RTE TIS) Be ie Se SN Mme ay se Oe ie ES OREN RN oe 74 to 4.0 
SEY E TEN o A) ofc) eis ae Le Mal al re Mtr dl as rill IM aby hn Cy MeeAIS epbrrinwns he bh ls cea al Nabe da 8.9 
OETODE sats lat eels Wien SARE TP eh i heel i eee mena. eee ge 82 4.1 8.5 
November. 2.) BIEAs ye We ED ae ah airy Ore ape 184 5.6 8.1 
LO YSYCE aa 0 2) cy aati Mage ae A <A TEER REM Sa Tas pe Nh 277 6.5 4.9 
5 EAT a a aR aE? SY RN ME t EPR RD NaS pee TSX 278 6.0 7.6 
IRCA Y esos inet ct ERE INRY RRA co Mee TE vee Rh 376 7.4 8.0 
VEST CHER S soa te eet St Pee aL Se SER eee eee ne AR 663 7.6 8.3 
PAUSEA Seema ad avs Oped hae Oe See een Wee et ite. sO Rupee eee 489 8.9 £25 
SVE Sayre BRIS RN Cem OMA CMM MOT AD ko Westone: Letina | 409 9.0 15.6 
AO TET LR SS a Pa eS Ra ee a sO fe eee AO 194 8.5 16.5 

MOtA Or AVCTARC A sen is teers: 2 eA lari es sre | 2, 954 fac 8.3 


The box crop showed a fairly uniform rate of increase in the pereent- 
ages of rot, of blue-mold rot considered alone (see Table 6 ae fig. 3), 
and of disease index from October till June; the barrel crop only from 
December till June. It is noteworthy, however, that the percentage of 
blue-mold rot increased much more regularly throughout the season 
in the box crop than it did in the barrel crop. The difference is prob- 
ably due to the much larger proportion of summer and fall varieties 
in the barrel crop (8.3 per cent of all cars inspected) during the 
early part of the season; that is, until January 1. Such varieties 
are marketed more often directly from the orchard or from common 
storage than from cold storage and consequently show great varia- 
tion in condition. Early varieties appear in the box crop, but 
in actual carloads shipped they make up only a small proportion 
(less than 3 per cent) of the total cars inspected. 


BOX CROP: DISEASE BY VARIETIES. | 


The principal thing to be noted here is that the percentages of 
rots and scald and the disease index (Table 7) are smallest for varieties 
ordinarily not stored at all and that these figures are successively 
larger for short-storage and for long-storage varieties. The per- 
centage of “other diseases’? decreases with the length of storage. 


TABLE 7.—Summary, box crop, by varieties, 1917 to 1920. 


Total Fie) Seald. Other Disease 


Variety. cars. diseases. | index.! 
Varieties usually not stored at all: Per cent.| Per cent. | Per cent. 
Graverstemess: Aue ener ae Pa ye. Sarah. ue 2 LO See oe 2.5 aD 
YY COW. EranSparent).. taco lee ce ee hae meas 3 10732 Sees 4.0 5.0 
Totaltor average. csi Pe oe. cle ee bee 2 ee 5 OR 0) Binet AAS SS Sp 3.4 4.4 
Short-storage varieties: 
Grimes! Gio] denies a/ hha sete 8 2 re ee eee” 4 3.2 By an 
OMe bass Reh. Web ander py Es SP ee Rn oe 257 5. 2 8.4 
Rein cy ay Seen ee al ees ees 5 5. 6 5.6 
IVICT IAT OSH ace se. Sw oie ake TS ae Se ee 6 15 2.8 
Norphwestern Greening. 232 22 JE eae 1 6. 0 6.0 
WAROROIES. «ese Uh eh ie aur ce 3 ele che Ey 10 4.6 14.9 
RYVAr ales) cd by os 4 a Vs Wala li eam Mil RI pa 2 ed cdi oe  berat, 2 1.0 8.5 
Willow, Bellflower) siueos Cee 2. eee eee aes 9 4.8 6.0 
otal oraverage:) 22220 2 eee ee ae e 294 5.1 8.8 


1 See footnote to Table 3. 2 Less than 1 per cent. 


“i 


oI 


DISEASES OF APPLES ON THE MARKET, 11 


TaBLeE 7.—Summary, box crop, by varieties, 1917 to 1920-—Continued. 


: Total Other | Disease 
Variety. cars Rots. Seald. diseases.} index. 

Long-storage varieties: | 
Arkansas (Mammoth Black Twig)_--------------- 8 3.7 ily Atal 1.8 | 22.7 
PGA SASs LACK: Sata 2 eee mee ne Be oe 35 4.7 12 (2) 16. 2 
(aS TDR Ss ail an le Sai ES See ee 66 7.6 2.6 (2) 10. 5 
EH CLOMS meee ets eS Sway ey Se 71 7.0 (Ayre | occas aed (for 
SOMES PD MIGZe TOUTE = fa 8 Nee ae ee sd 191 8.3 (?) (2) 8.5 
(GTA SS eae AR SIE oii a ay Ole eee ee 27 8.0 2 An \Reeye gas © 10. 4 
MaSSOHTin Grp pin sae Sete) Sk FS Sree es eee a LOSS? PE ie se ia od ets = 10.8 
COTTIER 2 eS ee ea eS Oe eS See Ye) Paes 12 3.0 i i by7-,3| Se EES 13.3 
REAMSIUG CICLO) 5 ioe ne 3 I ac 1 = Pa UM) Ee ce epee S| Oe ae 3.0 
PRGING ID CA yen foe a! Se Sarna ae Eee 8 269 oe8 10.8 (?) Li=2 
DichyaliarN Vm CSAD =n aw ess hu See 58 4.2 527 6.1 16.4 
WiiIheee canary. a ek a a he ee 37 7.5 8.8 (2) 17.0 
AW IUU LS SY OS 2 ea i a Bale a re ee 1, 656 tek 4.8 (2) 12. 4 
Yellow Newtown_-_________- a. are Ra 9 eS 264 6.1 22, (2) 18.6 
BROTAOMmAyELAve = asmew wen ers eo 2, 702 6.9 Eh) (2) 1399 
MVETRGU MMA TNCLIESamas Ler um hari we CL Bar to 669 7.4 3.7 (2) 11.8 
iskvigwiwariobies: 2222 less 2 | Ce ye ease et || ee gn | 1,7) 2.2 

j } 


2 Less than 1 per cent. 
BARREL CROP: DISEASE BY VARIETIES. 


As in the box crop, the percentage of scald and the disease index 
(Table 8) are seen to increase as the length of the storage period 
increases. The percentage of rots is least in varieties ordinarily not 
stored at all, but is shghtly smaller in long-storage than in short- 
storage varieties. The percentage of “‘other diseases’’ increases 
slightly as the length of the storage period increases. 


TABLE 8.—Summary, barrel crop, by varieties, 1917 to 1920. 


p Total Other Disease 
Variety. Tae. Rots. Seald. Fesscne, |) See 
t 
Varieties usually not stored at all: Per cent.| Per cent. | Per cent. 
RIC R AT CEE ees ae cee Say: ee EAA 2 Jpop a Ty [Saeed a Sis 8 Os (2) 18.5 
VICE ETS US see ete is oe eS ee tees ee 5 Heed, pee. SERS 3. 10. 2 
Oldenburg (Duchess of Oldenburg) ___.----------- 49 Sen |e (2) 4.6 
BiWEnryEO TneC seer ae ee i ee eee 8 65-9 Ue) pea pope oitors [Deiat tn 6.0 
Mellowstransparentee > == eo ee 24 at 7/ 1.0 (?) bab 
BEM aNOMAVCLAteSrs ee the Seeks Ska 88 4.3 | (2) (2) 5.6 
Short-storage varieties: (Baxe | a 
SUMULTLES D070 5 oy 02 SaaS ee 30 | 5.6 2. 6 | 3.3 11.6 
agile trae ees Cn te Te OS 61 Ty Le pS ae (2) 11.6 
SU UPST RGD FOR 3 2 Ee on a ee en 14 ie (2) 9.5 20. 7 
RITA TTR TES MATIN ee ae I Ek 10 20. 1 GQ: [ete Bete ean 26.1 
ermine ee ee oe 7 cba Lal BoSiieh eile ae 4.1 
LNCUEL: OP GRY elge Ce ea SP Sn ee 122 10. 2 1:2 1.9 13. 4 
Long-storage varieties: : 
Arkansas (Mammoth Black Twig) ___....._------ 6 10. 5 25. 0 5.0 40. 5 
TESTER TUE) aa Se ee 217 7.4 4.3 20 14.6 
fergie! 1D PAG Rees ee eee 177 9.5 5.4 a0 18. 0 
ELICIOL SE ete ae ee 4 2.0 Bi (ip [ae ae dat 5.7 
NED. 5 ee ee 1] 11.9 OL 4.8 21.9 
Northern Spy 9 Ay Buea se hee eee ibe 
HhedetsiandeGreening. 225.2 22 y = 22-2 esse 55 13. 8 | 6. 0 (2) 20. 9 
TeOUsiS 12/39 Tithe a ae Ue ee ee et 5 AS Aull cetacean 1.0 14. 4 
SLSSPRET ETON GSC 6a 11 6.1 | 17.3 Dr 26. 2 
WA LLC PTA Lees SA a 18 PATE eee See ea! 22. 3 
NIC Capertee Seer Son Rel te ee 65 7.9 | 15.8 3.5 2.3 
Yellow Newtown (Albemarle Pippin) _-.-.------- 26 1k ee 7.3 (?) reuat 
SGU SHEL Sein) eee eee eee ie Oe oe 162 9.1 | 8.6 (?) 18.3 
TEGTREIN Te ifs ayCehics xs pape se 776 9.3 | 6.9 2.1 | 18. 4 
Lule RVG iG yes Sees Boe ee eae ode Pee 536 ine sear | VT 16. 6 
Miscellancous varieties _._......----.---------- 4282 23 15. 6 | 8.1 5.3 29. 0 
“Dip Wal sitiel ins aeweee ael pias Ea Oe 3 8. 6 | 23.3 5. 0 37.0 
1 See footnote to Table 3. 2 Less than 1 per cent. 
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A comparison between the disease indices of varieties ordinarily 
not stored at all and those stored either for long or for short periods 
is given in Table 9. 


TaBLE 9.—Disease indices for varieties ordinarily not stored at ali and for those 
stored for etther long or short periods. 


Varieties usually not stored. Varieties stored. 
Classification. 
T: - 7 
Number z Preenee Number Ticcise 
of Cars. Tides of Cars ath 
varieties. * | varieties. = 
SS OXKCTOP ses he Ee Ba le eh te a Mar ea Es 2 5 4.4 22 2, 996 ih yy 
aerelcropes 104 2 A Nd bea ke | 5 88 5.6 18 g98| 17.7 


Tota ORV CRAP Cs. Ue Aree | EE ee fs | 93 Gy] Ea eee ous | 3, 894 | 13.1 


The differences shown in this table are great enough to establish 
and emphasize the fact that the amount of disease appearing in a 
lot of apples depends very largely on the length of time during which 
itis stored. This is also borne out by the rot and scald figures and 
the disease indices for both crops, by months (Tables 4 and 5), and 
by the fact that as the storage season progresses (from November on, 
for both crops combined) the proportion of cars showing disease, as 
compared with total cars inspected, grows constantly larger. (See 
Table 10 for the 1920 crop.) The date of packing may be of some 


significance, though if varieties are picked and packed early they are | 


generally marketed early. Their storage season is thus no longer 
and, in fact, is usually shorter than that of midseason or late varieties. 
Frequently they are not stored at all. 


TaBLeE 10.—Percentage of cars showing disease, by months, crop of 1920, calculated 
on the basis of total cars inspected each month. eile 


{ 
\ 


Barrel sibo 

arre and box 

Month. crop. . Box crop. crop com- 
bined. 


Per cent.| Per cent.} Per cent. 
79 


SY eee ais eR iat | ei Se |e ease ee ee ee ty |) Sere ee ee 78.0 
BMBYUSt pre 2 hess oe ae ee a eee ES 2 ge = 73. 6 6.6. 72.7 
SLE) SLPS NEON 012) Uebel teecasn al pean ec heres spall aor 1s okwanatl [yeh ead. Eo yt AERA tee ie: fag agli yee 63. 6 
WO CTODEL: Se obo a De we hn de a ss 2 Bn eh en Re Va 71.6 21.4 48.2 
November: 22 Mpa pet paral me rep pee b 3 at ah ase 5 2a 3 te a SY 55. 9 16.3 35. 5 
Decemberis. 6a ese! pe oo boa ie. eed 2 ee eee 70. 3 25. 0 36.8 
2 ETAT S12 \ cp (Rane a renee ae Se an ey WO ae om 0 Saye a BMA ed So Be BS 74. 8 29.8 43.0 
NUS) Oc 0 ch PR ee A eR eC een eeeee ©. CEA SAG tl) Cen ie a 81, 2 36.8 54.0 
er el | eee MEEPS ee ee, Sais Gk ER cee eee (i taeet et beers bon le gn. Wee 82. 7 70. 5 73.4 
TASER aE is eee eS es Ag Geet AN gal ee ne ee ee gt eC Se 84. 6 83. 2 83.7 
Sc 7 EE TE en RD ce EMCEE Sinuspe Fo ee ie | 100. 0 93.7 94.3 
ARTA = ey SS er Bot hn ee eh an Fears 2 ee ies eens Eee | 100. 0 96. 4 96. 8 
WH ELADOL oe ES ore dst Sk he et EE ey ee ee eee Tea oe ee 715 | 51.4 2 


B 


BOX CROP: DISEASE BY STATES.* 


Little is noteworthy here (Table 11) except that of the States 
which were represented by more than 100 cars—Idaho, Oregon, and 
Washington, total 3,517 cars—Idaho showed approximately a half 
more rot and a slightly larger disease index than either Oregon or 
Washington. 


al 
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TABLE 11.—Summary, box crop, by States, 1917 to 1920. 


Total ; Other Disease 
State. cars. Rots. Scald. diseases. | index.! 
Per cent. | Per cent. | Per cent. 
ORIN NR) {2 OL OS Leek Gee Sed Se ES ee See 52 Ta 2.6 (2) 10. 0 
Gilt Bolte 2 oe Be es 77 Tent 1.0 (2) 8.6 
Tdaho_-_ = 2. 8 o8 de SS a oe ee eee 134 She 2.8 1.0 13.5 
Onep ones wee eke ie A eee ee oe 288 6.3 ayy 19) (?) 1a 
BVP Faith UO Tae ee ae ae ae a PR reat Eh ead 8 3, 095 6.7 5nd (2) 12. 4 
Jia) ON SIE 2S SL 2 eine i ES ee eS 28 6.5 (2) 28 9.0 
SMObAIOLsAVELAL Ole a. <.iee wh MIN uae eu Sie 2 3, 674 6.8 5. 0 (2) 12.6 
1 See footnote to Table 3. 2 Less than 1 per cent. 


BARREL CROP: DISEASE BY STATES. 


In the four States represented by more than 75 cars—New York, 
Virginia, West Virginia, and Michigan, total 1,051 cars—the aver- 
age percentage of rot (Table 12) was 8.7, the average of the disease 
indices 15.7. In all other States and in Canada, with a total of 497 
cars, the average for rots was 14.4 per cent; for disease indices, 19.2. 


- 


TABLE 12.—Summary, barrel crop, by States and in Canada, 1917 to 1920. 


f Total Other Disease 
State (also includes Canada). act Rots. Seald. diseascemlanetinel 
Per cent.| Per cent. | Per cent. 
SENT ASSES BISNIS i i A Nae 60 2ONO | Saeep esas 2) 20. 8 
CONOR GN Pe SER NN IE are Re ee ee eee es ee 25 22.3 6 4.0 32. 9 
TOIGI STR Ds Ce ad Sa Beg hell ORS all a Sh a Lee ec Meas 22 1253 (egmnna| Pepe Oe Dea ge 12.8 
SUSUMTGGEISS Ss IE a ed AE Sac A ll Pe al 74 18. 5 aed 4.0 26. 0 
IVI vEm Cuppeee ee nett JuNye eye GES AR 40 9.0 4.8 il, a 15.0 
BIVIGA Dy yeheTa Ges # nk Os goede Ee ees eh ee 61 7.8 3210) | Sees 10.9 
TMU EG i ee ins By SLT NUE sl ig ag es 89 (ei Oia eee ree (2) 7.9 
SIMINSS ilar it ence ean uae aia iil naa ee Be Se os 40 12.8 1h a) Pasa aa 14. 0 
ING We iOl Kesh ueaiee Syaser igen SA EEE gel Se 1 493 8.7 3. 5 s US 5) 14. 2 
CU SRS i Ea ae Cece oS ee ee : 18 OMe Dae 1.4 13.5 
ROTOS HMM aes eaten Ge ee 59 13. 4 5. 9 2D) PAE 9 
WIEST ye ees as I ee a ae Sop ee 334 8.9 9.6 3.0 21.5 
A\WSUCOSIE: NATE SATU YS i 9 ee 135 9.3 2.8 1.3 13. 5 
BAUM ODI CTS Recetas Ma hs a ee 98 14.0 2.0 3.4 19. 5 
Mopaaraveratees. 20) oe 1, 548 | 10.5 4.3 | 1.9 | 16.8 
1 See footnote to Table 3. 2 Less than 1 per cent. 


The significance of these figures is not clear. They may have no 
significance at all, but on the other hand they may mean that in States 
where the commercial crop is large those methods of growing, handling, 
and storage which prevent loss are better understood and more gen- 
erally used than in the States where the commercial crop is small. 


BOX AND BARREL CROP: DISEASE BY INSPECTION OFFICES. 


If the figures for southern offices—Atlanta, Baltimore, Fort 
Worth, Houston, Jacksonville, Louisville, Memphis, New Orleans, 
Oklahoma City, and Washington, D. C.—are compared, in both 
barrel and box crop, with figures for all other offices (see Tables 13 
and 14) it is found that the former are, on the average (Table 15), 
larger than the latter. That is, there. was greater loss from disease 
in cars shipped to southern markets than in cars shipped to other 
markets of the country. 


14 BULLETIN 12538, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLE 13.—Summary, box crop, by inspection offices, 1917 to 1920. 


Total ate Sexi. Other Disease 


Office. cars. diseases. | index.! 
Per cent. | Per cent. | Per cent 
UANGLEATIT AVE? Sent MORIN DS fe net, 2 a Pee 2 de ane eae ed 8.7 5. 4 (2) 14. 2 
BAIT ITOTO hae ate Res Bree ete 3 er ey Ne game 98 7.6 10. 8- (2) 18.9 
IB QSHO Me ele Aare Ae kok Ee RUE Nae eee end SES 113 4.1 shi (2) 8.5 
SEV DU DS aie Sa OO LN aed Mia ee ik Reavepied ek TE Ad ek 86 9.7 5. 4 (2) 16.0 
COS Bee Taare ek aN iis CRE Ree pe 748 4.8 6.5 e ee? 
CW DX CS a6 FF Gene ted eg) ak OME RN igh es yy os 97 (pil 4.0 15 12.6 
COREA REN re 6 4a aR Sa A RN a een a a Sl 88 10. 6 3. 4 (2) 14.8 
WGlLTIMIPUS Bee Ee 3 NEE ON he ee OE a 46 8.1 5.8 (?) 14.4 
HD BT Clee Se oan hee Sete Ab eee aed ee 10 6273 2 5 ee RN ee 6.7 
IDOSRIVEOTTIOS He Ses Oster le te aa Seger ape ese ae eee eee eee 1 SOL OU) es 22 Senn oe eee 30. 0 
TB YSLRROY Uc i ie A a ble cl ies le LD tg Jhb) eb are 58 8.1 5. 1 (2) 13.4 
PEO G VV OTE No ie ree ng he ge | ania Smee Se 163 7.6 3.0 3.0 WB) 7/ 
PTOMSCOM he oe ae OAR ge Poe ee 166 6.6 ADs 3.0 11.8 
HOTGTAT ADONIS Seer s ee rete i. Oru 2 ok Se a Deana saeco 24 9.8 4.4 (2) 15.38 
WA CKSOR Mlle me dare Werner Ne ei i ae 8 24.8 i ee hal | reg 26. 7 
IKGMISAST City cee eee es ha eS RS SR BE | 141 8.6 125 (2) 10.8 
WosP Arie Claes Vise Neste ee oe ea eee ee 3 Bi eae “es 2.0 5:3 
MZOWIS Vallee awe ee a NTA SEs ROMA oe Bae Sone er aoe 1 6.0 05.0 e ess eee 61.0 
Miemp bigs) 2355.86 2 ce ty seed coi) ght Rad oe aa 32 ise! 16.2 (2) 23.8 
IVE WA UICCG Use Se ue SE ee SCE a a 91 |, 8.9 5. 6 is 15.8 
Mn Tea POS eee: sees an ye SRO ie ee 138 7.0 393 (?) li.1 
INe@waOrlednsa ise 25 8025 SON es 2 aa Jaen eee 85 8.1 4.3 (2) 12.6 
ING WOOD se Pe ek SAEs HOE Ta a eRe Ee gee 458 Ibe? 6.0 (2) 14.1 
OkiahontaCityees 2 ee ee lk hel le heat ae 2 PSN O Epc Bi | eca ee 15.0 
CE TOVE VEY De eR UID LN URE PUI Oa oA I ARN 62 5. 3 (3) s/2e8 |e eames 6.2 
PHILS HTaASs See Al GAR) EC A NE Se toe ae 387 5. 8 4.7 (2) 10.8 
DEAT S| CLUE fic cheat ena CR ee OR aes yan are ee Res A Cas ia 324 6.4 SA) (2) 11.9 
PORtlaTiGdOne ge seen Nie Ser ee tor Ser Pel nates een re 2 15. 0 L5F Ono See 30. 0 
SERB OUTIS ee SSE Sk) SHG i 8 aes gael ey 58 7.0 5. 4 (2) 12.8 
SanehranciScoepics ts Sie 0 oa See bee 13 Shalt eae (2) 8.7 
Washing tomeet) ae 6 eC 28 Py oes 8 eee ha Ue eee eee 81 9.0 Sac (2) 12.4 
Motal or averages: oS 2. cete mee Ee ei ae 3, 674 6.8 5.0 (2) 12.6 
1 See footnote to Table 3. 2 Less than 1 per cent. 
TABLE 14.—Summary, barrel crop, by inspection offices, 1917 to 1920. 
Total Other Disease 
Office. cars. Rots. Seald. diseases. | index.! 
Per cent. | Per cent. | Per cent. 

PAD LSVTN Geos eae See ets eee SE a oe ameage gee 54 8.7 5. 9 9,2 23.9 
IB AIG IMTOTe rs see eee oe Ee oe een eee 32 12.6 TPE A te ee 250 
IB OSU OTIS ee ae a petit ies MOS eee Te kee gnc ei eye Nhe 41 4.0 1.4 (2) 6.1 
TES ULET eill e er ge OR ar a Ts anes te of Pee Re ee 10 14.8 1.2 () 16.7 
CICA ORR aT BS EE he i ee Ege Rep oe 131 11. 2 4.11 1.0 14.3 
CMe Ges Sei eee ENS PON ee aR ae aires Sues 141 (fal 4.8 (2) 12.4 
Cleavelarcdeye te ee eR), Cae ARI Ae) Ue PORES Me Ree Aas 118 9-3 Tae 27 19.1 
Goltimouaset 22 ee eek cole pa re ee eas em) Pe ay | 20 Os Deeded Beek Live 10.9 
ID Yesahyyee Coane eile Mi eg Oe gmaMy Ls See NR ie echt Me tka 2 12:04) ose cen ee ee See 12.0 
Petros esses! SALT EN EE OO ES TT Eee Ree 65 19.1 2. 4 1.2 2207. 
REE TRVA/ ONG El Sea ea Se AR Bae Se US Se i So ee 8 nan Go| Peta Ew (2) 18.3 
EF OUSTOTIG area es Se PRRs PLANER EE 28) ee es Pe 13 BoB Ue aA ip 10.2 
Indianapolis! uy sew ede) op eden ae a ak eS ae 72 10. 6 4,3 () 15.2 
EC KSOmVANe ae ee ce kt pes CoE ae hs AO ae eee ee 6 32. 5 2582 eee 35. 3 
IRCATISASMOT Ye tere rer ee ea ee 0) ih So ee ee 58 872 (?) (2) 9.4 
Memphis’ <2 _. “ae shaa.e Stutewrre nate ape aw ee Uae 103 11.1 8. 2 1p 20. 6 
TAY G0 Oar CY a A ES RNY SIS SMD Bole (te 5.9 4.1 17.8 
Tir abafets} of 0) WSU, ee a alee See DRG ee Tench 79 9.0 5.5 (2) 16, 5 
INOWAO MleaTISM Ses Perri Fee ey Se Ee 68 8. 6 8.1 5.0 21.8 
INGiy, AOR ee Te UT ee ee 135 13.8 4.7 2.7 21.2 
OMA OTAGO tye ha NS TD RAE hae ee A ee 2 21s ate. ok OR eee eo 27. 5 
Omahaercels. ) hace a peut ie fed 8 4. Soleo Jo sa ee 4.3 
124 GWiLE=I 6 (5) 0) Us Nos ere Ni pls ef eeepc oe tt hc ate wi be 00 2 43 9.5 4.2 2.4 16.0 
PApuSbine nest b. Fate er ee UE IR Le Ree ee 262 10. 0 1a 2. 4 14.4 
SS MOUIS Pe ees ey A Re Ue 27 14.7 3.8 1.3 19.9 
WVIGSIIT OD ON ae Ate ee ET UNS AE Rr ANE, Oe RD 11 24. 0 | a be) Ce eae eee 30.0 
TROEAL OL AVELAPCE woos ack ts Cam mela Bye 1, 548 10.5 4.3 1.9 16.7 


1 See footnote to Table 3. 2 Less than 1 per cent. 
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TaBLE 15.— Disease in cars arriving at southern inspection offices! and at all other 
offices, classified as rots, scald, and other diseases, crops of 1917 to 1920. 


Southern offices. All other offices. 


Classification. RAPS ee ioaiice I Dicease - - Other Disease 
Rots. Seald. diseases. | index.? Rots. Seald. diseases. | index.? 


A Per cent. | Per cent. | Per cent. Per cent. | Per cent.| Per cent. 
Barrell crops seb 2 11.3 7.4 3.3 22. 2 10.3 Bye 1.6 15. 4 
OX CLOD: -se see 7.9 5.0 1.6 14.5 6. 5 5.0 = 12.0 


1 Atlanta, Ga.; Baltimore, Md.; Fort Worth and Houston, Tex.; Jacksonville, Fla.; Louisville, Ky.; 
Memphis, Tenn.; New Orleans, La.; Oklahoma City, Okla.; and Washington, D. C. 
2 See footnote to Table 3. 


The only figure that fails to support the above statement is that 
for scald in the box crop, where the average, calculated on the basis 
of all cars showing disease, is no larger for southern offices than for 
“all other offices.” 

If the comparison is made by years (Table 16), using only the dis- 
ease index rather than its constituent parts—rots, scald, and other 
diseases—it appears that in only one instance (barrel crop of 1917) 
was the figure for southern offices less than that for all other offices. 
This is the smallest group of cars that appears in the table and is 
of little significance as compared with the barrel-crop inspections for 
1919 and 1920. 


TABLE 16.—Disease indices for cars arriving at southern inspect-on offices! and at 
all other offices, by years. 


Barrel crop. Box crop. 
eae Southern offices. All other offices. Southern offices. All other offices. 
Disease Disease Disease Disease 
Cars index.? Cars index.2 Cars. index.? Cars. index.2 
TAQ /. See ae ea ae : 13 30. 4 40 35. 4 49 20.1 184 16.8 
LES oe aan wees 26 25. 4 91 iG, 71 28 19.3 191 2R6 
TIL AS re STR ROO ie inna Oe 114 18. 7 456 18. 4 462 11.8 1, 622 10. 6 
TEP. Pie Ee Soe gers Pega 143 23. 6 665 per 187 18. 9 951 VSE5 
Total or average_ 296 PIG? 1, 252 15. 4 726 14.5 2, 948 12.0 
1 See footnote 1 to Table 15. 2 See footnote to Table 3. 


The difference is still apparent if a comparison is made (1) of scald 
figures for southern offices, calculated on the basis of cars showing 
scald (Table 17), with other scald figures, similarly calculated for all 
other offices; (2) of disease indices in shipments from States where 
part went to southern and part to other offices of the inspection 
service. (See Table 18 and fig. 4, which give such data for the 
barrel crop of 1920.) 


TaBLE 17.—Scald in cars arriving at southern inspection offices’ and at all other 
offices, calculated on the basis of cars showing scald, crops of 1917 to 1920. 


Southern offices. All other offices. 


Classification. 
Cars. | Percent.} Cars. | Per cent. 
PSIDS GRD net i RS AT ee ay ae 182 20. 0 1, 009 14.8 
are Nero aer me eee | ede be oe ch ade 55 40. 0 153 29. 4 
MiciabOTsaweritcs se eiiress oon PAR ee ea a 237 24.7 | 1, 162 | 16. 7 


1 See footnote 1 to Table 15. 
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TABLE 18.—Barrel crop, 1920; disease index for shipments from States where 
part went to southern inspection offices’ and part to other offices of the inspection 
service. 


Southern offices. All other offices. 


State. Number T | Number 
oe oe of cars | Disease A ump aa ofcars | Disease 
Q acral showing | index.? encore showing | index.? 
Pp * | disease. BP * | disease. 
PAT KOSS Baer a Sos cae Tae Rae es eee 3 1 53. 0 a 2 10.0 
TUT O1S Se Ses te eS eR eee ee 1 1 31.0 35 28 18.0 
TREC UL Kay eiet ssn tor, on ee dee Pane ee 4 3 5.8) )c See Sse ee sean | ee 
VT TTC Sed se Be ee Pe ere EE ee ee ree 15 14 9.8 31 20 8.0 
Wirchigan | 22.6 ceil ro ies ois 38 ge > ieee ho LEB ere rey ee eee re © 67 45 6. 2 
Te CSS ae ICO ce I i A SIE SO 21 12 21.0 543 362 11.6 
IRennsylvaniacre ste eib is hes eee 15 9 26. 0 46 31 19.6 
AW een ES Sa oii x eS Tiley op eRha ms SRB al oesceke 90 80 27.6 100 84 18.4 
VICES HAV ALE CUI cen eer a Nene psa) ere SN ee 29 23 14.7 55 4} 6. 5 
Motaltonaverageies) 22. 72a sees 179 143 23. 6 881 613 12.6 
OcherjStatestaew ie OAL SLATS ee Be eee Se Sate SEs ee ee eee | 70 52 16.6 


1 See footnote 1 to Table 15. 2 See footnote to Table 3. 
3 No shipments from these States were inspected at southern offices. 


It appears from Table 18 that for seven out of the nine States rep- 
resented, shipments which went to southern offices suffered most. 
Kentucky cars were inspected only at southern offices; of the Michi- 
gan cars only one was inspected at a southern office, and it showed no 
disease. Taking a general average for the nine States, the disease 
index for southern offices was 23.6; for all other offices, 12.6. 


DISEASE INDEX 


SeERO 10 20 30: 40 ' 50 60 
INDEX! [Eo ee Erna a ET 
ARKANSAS a , , 
10.0 i 
ILLINOIS ——————— 
| 8.0 LLL LLL 
VIRGINIA 2 7.6 aoe ace 
| 8.4 CLL. 
26.0 Bee ais she ae 
PENNSYVANIA 9 6 eee 
2 |.0 aaa 
NEW YORK | 1.6 LAZZD 


SOUTHERN OFFICES 
VZZiZZ/7A.s ALLL OTHER OFFICES 


| 4.7 eae 


WEST VIRGINIA 6.5 ZF 


9.8 ae 
MARYLAND 8.0 LIZA, | 


23.6 Sie 
AVERAGE 12.6 LZZZZZLLLL. 


Fic. 4.—Barrel crop for 1920. Disease index for cars from seven States, part of which were inspected at 
southern inspection offices, and part at all other inspection offices. The percentages are calculated on 
the basis of all cars showing disease of any kind. 


It appears, further, from Tables 15 and 17 that differences in dis- 
ease index between southern offices and all other offices were greater 
in the barrel than in the box crop. (Compare 22.2 per cent at south- 
ern Offices, and 15.4 per cent at all other offices for the barrel crop 
with 14.5 percent at southern offices, and 12 per cent at all other 
offices for the box crop.) 

There may be several reasons for the excess of disease in apples 
shipped to southern markets. Probably the most important one is 


=i 
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that apple shipments moving to southern markets are subjected to 
higher outside temperatures than are those which go to other markets. 
And higher temperatures mean more rapid development of disease. 
As for the more marked difference in the barrel crop between ship- 
ments to southern and to other markets, about the only thing that 
can be said is that it seems to exist. It may be due in part to the 
fact that shippers operating in several of the eastern apple-growing 
States—Arkansas, Missouri, New York, Maryland, and the Vir- 
ginias—very often send their poorer grade stock to southern markets. 
But there is no way of knowing whether or not the cars of the barrel 
crop which went to southern markets were actually in poor condi- 
tion when shipped. Explanation of the difference must therefore 
wait for further investigation. 


DISEASE BY CROPS: BARREL AND BOX. 


The percentage of rots, scald, and other diseases and the disease 
index, all calculated on the basis of all cars showing disease, are 
given in the various tables. Referring merely to totals, based on 
3,674 cars in the box crop and 1,548 in the barrel crop, it will be 
seen that the percentage of rots was about one-half larger in the barrel 
than in the box crop; of scald, slightly larger in the box than in the 
barrel crop; of other diseases, nearly three times as large in the 
barrel as in the box crop. The disease index for the barrel crop, 
16.8, was exactly one-third larger than the corresponding figure, 12.6, 
for the box crop. Reference to Tables 1 and 2 will show that the 
‘average percentage of blue-mold rot, calculated on the basis of cars 
showing the rot, was about the same in both crops—7.5 in the box 
crop, 8.3 in the barrel crop. The larger total percentage of rot in 
the barrel crop is therefore plainly due to the fact that the barrel 
crop was affected not only by blue-mold rot but by a diversity of 
others—black-rot, brown-rot, gray-mold rot, Alternaria rot, Rhizopus 
rot, pink-mold rot, and bitter-rot. In the box crop the only other 
diseases besides blue-mold rot were Alternaria rot and anthracnose. 
There is the further fact that disease noted merely as ‘‘decay”’ aver- 
aged 9.3 per cent in the box crop and 15.3 per cent in the barrel crop. 

An expression of the difference between the two crops, independent 
of percentages, can be obtained by comparing, for each crop, the 
total number of cars showing disease with the total number inspected. 
If this be done for 1920, the only year in which the necessary figures 
are available, it is found that in the barrel crop 71 per cent of the 
cars inspected showed disease and in the box crop only 51 per cent 
(Table 10). 

If more complete data were at hand it might be possible, and if 
possible would certainly be worth while, -to show the relation be- 
tween disease in the two crops and the conditions under which each 
is grown and marketed. There are differences, of course, in soil, 
climate, and orchard practice between the two sections of the coun- 
try which these sali represent; there is also the difference in source 
of water supply—that is, between rainfall in the Kast and irrigation 
in the West. There is a further difference, easily overemphasized, 
in the picking and packing methods in use for the two crops. Care- 
ful handling of apples is always important, and the packing houses of 
the West and Northwest are famous for the care they use in handling 
fruit. Yet it would be a mistake to assume that all western apples 
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are handled well and all eastern apples poorly. It would be equally 
wide of the truth to assume that careful handling or any other one 
factor is alone responsible for the differences here shown to exist be- 
tween the two crops in susceptibility to disease and in general keeping 
quality. Asa matter of fact, such differences are the result of all the 
factors that have affected the fruit throughout its whole history. 


SCALD BY CROPS. 


In Tables 19 and 20 are given figures showing the percentages of 
scald by varieties, by months, for both barrel and box crops, calcu- 
ated on the basis of cars showing scald. 

For the box crop, Table 19 shows that while a relatively small 
amount of scald appeared as early as November or December in 
Grimes Golden, Ortley, Yellow Newtown, Rome Beauty, or Winter 
Banana, the disease did not become serious until February and 
usually reached its greatest proportions in March. 

In the barrel crop (Table 20) scald did not appear until December; 
it began to be serious in January, a month earlier than in the box 
crop, and reached the maximum in March. 


TaBLe 19.—Summary, box crop, 1917-1920, scald by varieties, by months. 


November. December. January. February. March. 
Variety. Zi Site tin laa e Pa Like a Le 


CN OS eS eS Oe eee ———_ EEEHh LEE 


Arkansas (Mammoth 


BIGHT 1G) eo EE ee eS 2 ae eh ee ee 1 15.0 5 24.4 
Jaried SeaW ORES Hid 6) EYE ‘ceeds Becher] (le i Bahl ER nels nee UN bes Nias ul lnbeeate Sy Raelan dress 1 3.0 6 oo. 0 
Bent Daviss 26 22 3 cw ee ee eee ee eee SPE ee Oly 1 As Ove ee. . eee ears 6 AS 
DELICIOUS Bese ke ee he ee Ee nest x Rl Ree te (2S 1 1.0 
HSopus'Spitzenburg 32 J22)22 52. Aes Se AS ae | eee oe eee ee 1 12.0 

BNO ee 5 ee et Oe A es oe ce Se tg Hes a nee 1 2.0 2 28. 5 
Grimes Golden_________-- 1 75.0 1 FV AAC |e) Repeat ie | (ier Se) Me IP TE eat ne mea as es Dante 
Fonathaneees chy eo eee. ee eee ee eee it 11.0 3 4.3 2 9.5 
TYAS) Wa af o%) c L s| PS ale | SP 1 2, O48. 21 she Sale as ee 
Ortleyist ese. OA ee 1 12.0 1 Oe ON see eee tees eect Ss ok eee 6 15.3 
Rome Beauty =. 34. a eee ee 2 7.0 3 14.3 25 17.1 62 - 30.8 
SLAVIA WW IES AP oe te |e cree | ere eres eee | eee ine | ele ce teal | eee ea SN 8 lend 8 15. 6 
Wisceneres cet tne eerie Psp (eee oe ya tel ew Oe eee 2 9. 5 1 70:0 [2 2B ARIS 
WihitesPearmain gs. ||: eee eee lee ae 1 15.0 4 35. 5 22.0 
Wanesap. 29. Nook. esd 5) 2 SOE is Ree eee 4 8.2 16 16.6} 117 8.2 
Winter Banangs. 2. =) 6-34). ee es 1 L6\O0\ Sen. slows. evi dls. te ese eee 
Willow INEWLOWM: = = oo. oso o eee ee 2 2.0 3 6.0 23 14.7 85 21.8 
Mixed varieties__________ 1 1.0 2 13. 6 2 13. 0 18 11.9 94 14.6 

Total or average___- 3 29. 3 10 12.9 19 9.6} 101 16.1} 401 17.3 

April. May. June. Total. 
Variety. a SS SSS 

Cars. | Per cent.| Cars.} Per cent.) Cars.|Per cent.| Cars.| Per cent. 

Arkansas: (Mammoth Black 210t9) se | ee ee ee a ee | ee ee 6 22.8 
Arkansas Black =. 2.1 ghee. Sees 10 18. 8 1 BaO che ee eee 18 22.0 
Ber Davis. 2Ekt 2 Rect ONy OS OP ae 6 9.8 1 100 [eS A ee 14 12.5 
MOH CIOUNS =] +28 Soe BES yd es eS 1 2: Oilwell owasecenalssee sel be lee ees 3 6.0 
Hsopus Spibzenbure 2. one at nn eee colo sees le cede o wed eocenc sectee an] eae coe lease 1 12.0 
Glanoy fut oe ee ery peers Eee rtay 1 S10 Pah: oye rh ALE eRe 4 16.7 
@rimes Golden?) =. ah ee ee | ee | eee eke ae rere | ee ee 2 63. 5 
Jonathan... 20 EEA St el ERS a A CD ee Re Se eee eee 6 pe! 
MieIntosh,. 62. 223.2 ti eee er ei) a ao eh ol oe es aA eee Bee oy oe ee 1 2.0 
OTTO Vee eee eae ne et ee ees 2 B.. 0] =. coclaconet wel Saeee cl cneae meme 10 12.3 
RomoerBeatty Asie ih ee ie 12 41.0 1 25. IS EY eee ne 105 27.8 
SUuavIMAnNWVinesap st.) fae te Pe ey 3 PATA ipl ae Syme eset gee [een (ow per 19 17.4 
Wiaverior: J bebe ee Ue De ad Re eiiae AS DON EE REAL Ae ee DSHS Te eee ee 3 29.6 
Wiiitd bearmaltiis wo. ae hh dca ] 7.0 2 1brb deen ch C3... 14 23.3 
UTES ote ee eee eee 200 11.3] 190 13.3: “LI8 17.1} 645 12.5 
Winter Banana) is scar he: ey LO) Oe a ee ee ey. See Eee ee eee 1 15.0 
Wellow NeWwLOw ih so oel lent up ous aw 44 20. 5 7 19.6 
IMixéd-variotiostkel 2e5 8) Lilac babnety ie 39 13. 8 13 14.2 
‘TOtal Or BVELAGGL. So sce eee 319 14.2] 215 15, 6 
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TaBLE 20.—Sammary, barrel crop, 1917-1920, scald by varieties, by months. 


co 


December. January. February. March. 
Variety. = 7 
er er 1 Per eas Per 
Cars.! cent. |C™S-} cent. | "+ cent. | Cars cent 
Arkansas (Mammoth Black Twig) _------|.-----|_-------- 1 HOR Ob eee 23 5 1 100. 0 
Wn SO Beet oS Se eS ee ie ee ee ee ee eee 2 4 11.0) 20 29. 8 
Benpp avis s. sote cee en eke teen 2) load 1 25. 0 3 3. 6 13 45.8 
TELE VEY TIS ee FS NE = Se a a |e | (a (A NF Fe 1 15.0 
TED ay se at 5 I ee I aE a ee es ens | SS I (ee |e) TY ne 
Gmies Gardeniee tas 0s ee ee 1 DeLee el | Alt oh a eo (| PS PEAS 
PELE eae 1S UN Gg ge aa ates ny Pe Styne | fev NRA NS te ee afc 1 83. 0 
Eiauensiang: Greening) 2400 en oe ee ee eb 4 26. 7 4 8.7 6 29. 8 
OO TRESS oo Se NT I ee ee NS (a A (ee | ee Pere, | ee Se eee a ol ee 
SEDO SD a a I ae ne Se al fe | re | 1 10. 0 
SYP RTEL TE, VTS Oe a RS A a Eel |e a | | | ee 2 45.5 1 100. 0 
SNC UL Oh ce ma ec eee eee Se aoe SoS S| RSS eae Heel peels bleep (ema ast | Eelam 1 5.0 
“UT TDS SEN SSE pe ak SS 2) Se | S| | eee Um (ea) 2) eee 1 90. 0 
TED TYEURTENS UG 2s eee Ben ek TS OS Se ee |, ieee i bh, “aa |e ee PY oe eee 2 30. 0 
\WUIT ES. 2S Se Se Se eet os ee ee el a 1 4.0 8 48.0 12 43.0 
VEIL OT PIGOTT an el Ie AP Dee | Gene ae) ee Se) |= ee 2 38. 5 
PMOnKGIMpenalste. 2. a ee ee 1 15. 0 12 37. 1 20 43. 4 2 38.5 
Dele waeNEAHS Daren (a oeer serene eee ere |e Uk 2 Ue rola eos aE | ce a ee 
Wirsed*varietiess 95 set 1 10.0 3 16. 0 14 21.0 2) Weil 
Ser ON TEM ALICUICS mene an neta: he iiee raceme tee tnt eke alliage ae) Ee a ke 
Motalior/ averages: =e ee 3 35. 0 22 30. 9 55 31. 4 73 36. 4 
April May June Total 
Variety. = . 
er er Per Per 
Cars cent. Cars cent. Cars cent. Cars cent. 

IpRaAHISAS OMIT INO tw DULG tOt) sao ee Se pS fe ee fe oe 2 75.0 
ES AL eh OV LTRS ee ee ee he Rh 9 11.1 5 ADs 4a et he eas 2 38 25.0 
emaiinwiS: ke ace rivey er ee. ber! Fs 3 37.6 5 33. 4 2 22.5 27 35. 4 
I CLICLOUIS eee ER oe ee any ane PEON | ee ale a AS I oe le eek ee 1 15.0 
aig r res ee hae ecw TS leat oY 3 TOO BS. (PRES des ICE ICTS ears fee 3 19.0 
“SAIUEEES GYD G SDs Ra i ei | Dp fae | eee eee) | ae Races 1 80. 0 
pc lastsleas li bee ee ne eee en I ee a eR ee Me es 1 83. 0 
Rhodetsiand| Greening es. e at  ae 1 TNO} Se | rete 15 22. 4 
eMeUISSClig saan ee re a 1 P3SO RS eles es pes a 1 13. 0 
Sian a eee een eee een eer ee eee poe Te [ee ee oo eS 1 10.0 
SHES AGH TAVAIRU: SOD a ye Pe 3 63. 7 
SSDQ DG A ON RS A Se ae | Ee es eS I ee (eee pee eee 1 5.0 
RO LETT ATI SCE be eee ree eens Ue RE CRE | cece ee NI ke ok 1 90. 0 
STDS ETH OTA OTS TG Wa Re I eae EE eee Eee [ayn sr) Une en (re Oe Sa (ego bt nay 2 30. 9 
WERE Ae rae ak aoa ee ee 3 AORN eee eee ee aes oe 24 42.9 
Wellow: Newtowi 5. 22-2225... eee 6 28. 0 3 "SH CPt (See ee 11 23. 2 
SERIES USTDPNDE NS 2 ek SR | ja ae (up pae | heen ienepeceer HN Hae! eae 35 40. 0 
Melawaciransparent. 22% 2.8... Re are SS 1 25.0 1 Plea | 
Waxedavaretics 6 = oso eT) 8 45.3 4 13:5) eo ee 39 24.0 
(Uimkatowmevarietics-2)—-.--...)......__. See Saas 1 10 Onpe = oot eee ee 1 70. 3 
*Robahor average: = 222 fo 33 28. 5 19 29. 2 3 23. 1 | 208 32.0 


Including all varieties that showed the disease, the average per- 
centage of scald in the box crop was 15.6 (Table 19), in the barrel cro 


32.8 (Table 20). 


(See also Tables 21 and 22 and figs. 5, 6, and 7. 


If only those varieties be included which are common to both crops, 
the average percentages were 14.2 and 38.1, respectively (Table 


21). 
basis of cars in which it appeared, t 


more than twice as large as that for the box crop. 

_ These figures, particularly as they appear in Table 21, may mean 
that the eastern crop is more susceptible to scald than the western; 
more probably they mean that the barrel, so far as ventilation and 


scald are concerned, is a poor package in which to store apples. 


That is to say, when percentage of scald is calculated on the 
iit figure for the barrel crop is 
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It is true that when percentage of scald is calculated on the basis of 
all cars showing any disease, there is practically no difference between 
the figures for the box and the barrel crop (Tables 4 and 5). Itis also 
true that in the box crop a larger percentage of the cars examined 


PER CENT 
SCALD 


32 


16 


LJ 
a = oO f& = > za 
pay O ui < E 

Fic. 5,—Percentages of scald by months, for the box and barrel crops for the four crop years, 1917 to 1920, 

inclusive, calculated on the basis of all cars showing scald. 

showed scald than showed it in the barrel crop. For the 1920 crop 

after January 1, the beginning of the scald season, the figure is 42 

per cent for the box crop and 31 per cent for the barrel crop. The 

figures show plainly enough, however, that in cars where it occurred 

scald was more than twice as bad in eastern as in western apples. 


PER CENT OF SCALD 
SS 0 
BARREL CROP PERO ary § 20 30 40 5 


WINESAP 423 
a SS Ee es SS es 


YORK IMPERIAL 402 
BEN DAVIS 354, 
BALDWIN 25.0 
YELLOW NEWTOWN 239 
(ALBEPTARLE PYPPUA, 
R.1.GREENING 224 


BOX CROP 

ROME BEAUTY 

WHITE PEARMAIN 

ARKANSAS BLACK 

¥ OW NEWTOWN 
ALELIIARLE PLEAUM, 

STAYMAN WINESAP 

WINESAP 

BEN DAVIS 


ORTLEY 


Fic. 6.—Percentages of scald found in important commercial varieties of apples for the box and barrel crops 


for the four crop years, 1917 to 1920, inclusive. The percentages are calculated on the basis of all cars 
showing scald. ; 


With reference to Figure 6 and Table 20, it should be noted that 
the differences there shown, among varieties, are those found at the 


time of inspection, not those which would occur if all the varieties 
were stored under the same conditions for the same length of time. 
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For example, York Imperial and-Rhode Island Greening in the barrel 
crop are known to be much more susceptible to scald than is Wine- 
sap. Yet because of this known susceptibility they are usually 
marketed early (to avoid scald) and so appear in the table as actually 
less susceptible than Winesap. The same seeming contradiction can 
be noted in several other instances in both the barrel and the box 


PER CENT SCALD 
ein eee a0, 24014 50.60. ..701:80....90~ 106 


CENT 
80.0 PSE SE SRT TaD 
GRIMES GOLDEN 63.5 | 
Pres eee l 
ARKANSAS 75.0 arene 


(WAMMOTH BLACK THIG) 22.8 WLZZZZZZLZELEZEEZE | | ferent | 
: | 
63.3 ERE ee 
| 7.4 ZZ | 


WINESAP oo SoS 


STAY MAN WINESAP 


35.4 ae 
BEN DAVIS 125 ZZ | 


YELLOW NEWTOWN23.9 Sa = 
(LEEMARLE PIPPIN) = 19.6 E&LZZZZZZZZZZ. 


| 9.0 anaes 
GANO 16.7 ZZ 


15.0 as 
DELICIOUS 6.0 ZZ 


AVERAGE OF 38.| aes : 
8 VARIETIES 142 27777 


MEME BARRELED APPLES 
BOXED APPLES 


Fic. 7.—Percentages of scald in varieties that occur in the box and barrel crops, for the four crop years, 
1917 to 1920, inclusive. The percentages are calculated on the basis of all cars showing scald. 


crop. This qualification does not hold, however, for all varieties or 
at all times. Apples are not always taken out of storage because 
scald has developed or is expected to develop soon, but often merely 
because the condition of the market indicates that it is a good time 
to sell. Furthermore, inspection is frequently -asked for on cars 
that are not moved until much later. 


TABLE 21.—Scald in box and barrel crops on varieties that appear in both crops, 
1917 to 1920, calculated on the basis of cars of these varieties in which scald 
appeared. 


Box crop. Barrel crop. 
Variety. Thi Sas ae 
Cars. | Percent.| Cars. Per cent. 
Arkansas ( Mammoth Black Twig).---.-_.222 22 22-2 eee. | 6 22. 8 2 75, 0 
IST TDONPIS. Wes a's Be Oe dt ees 0a Se Re ee ee ee ae 14 125 27 | 35. 4 
DISET pee te ee eg 3 6. 0 1 | 15.0 
PESTO 2 ci fares oS ot EE agg 0 a Ok ee ee ee 4 | 16. 7 3 19.0 
OS EGS ONG Te eek a ee 2 63. 5 1 | 80. 0 
Yellow Newtown (Albemarle Pippin)... 2-52 -__._--2---- 2. 165 19. 6 11 | 23. 9 
Sere y Mite VneSape ers lee tey yh vis arhad pe Go abheete 19 17. 4 | 3 | 63. 3 
A SBS Le To Se Ee a ee eae a eee epee oe eee | 645 12. 6 | 24 | 42. 9 
BR RiMer do Ore, ote ea Po se elo tel | 858 14. 2 | 72 | 38. 1 


TABLE 22.—Scald in box and barrel crops calculated on the basis of cars in which i 
appeared, by years. 


Box crop. Barrel crop. 
Year 

Cars. | Percent.} Cars. Per cent. 

USE ve Le Le See eR a na eee 2. ae 98 19. 0 16 31.8 
pee eee E Ee TO TRS ee Ms 31 | 13. 4 | 6 30. 5 
nD eee eee ee ie eR Oe ee DE 2 ey wel bt 425 18. 0 49 | 40. 0 
TPE Lo cpa ante a In A ae a Ge I le i ae 637 | 13. 8 | 137 29. 7 
PROTA On AVEPALOS sue cei ose 2 8. eu 1,191 15.6 208 32. 3 
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The data given in Table 23 and shown graphically in Figure 8 
were compiled from certificates on which the inspector had recorded 
the relation between disease and either size or grade. There is no 
way of knowing what would have been the result if a similar nota- 
tion had been made on every car inspected, and there is no intent to 
imply, in this discussion, that the conditions found in a few cars 
were necessarily the same as those prevailing in all. 


TABLE 23.—Boz crop, 1919 and 1920, relation of blue-mold rot and decay, internal 
breakdown, scald, and water-core io size and grade, by months. 


Blue-mold rot and decay. Internal breakdown. 
/ Extra Fancy | = = ° - 
Month. | ae grade. | Large sizes. | Small sizes.} Large sizes. } Small sizes. 
| Per Per Per Per 
| Cars. = Cars | Per Cars. Cars Cars 
Octane ao 2  Se 3] 7.3 30):). 11 BO 260: SS he 
WNoveniber. 2: >... 89 sae Site 12 See oe 18. 2 
December Fo: fs ea | il] 6.0 Y &- 14.8 <p) Rae a ee eS. ee 
TORE) ee Oe ee eee 2} 3.0 3.5 6.3 moe! SIO 2s 
Repay = bw 6} 15.1 13. 0 20.8 41..-£1520 1) 3 
[| YR Dee See ae eee © 13 | 17.6 12.0 13.7 4,4 
LCE En SE aE ee 3] 26 ; 13.0 13. 2 05 eee Ges eee ee 
LLL te eee eee 8 | 116 | 14.3 18. 6 6.0 
URI NCy oe es BFE ey A es Be 6) 4.3 | 10.1 | 14.5 oo OF. f= re a es a 
Total or average______-_- 55 9.9 9.9 14.9 4.4 


: Water-core. 


. | Large sizes. | Small sizes. 
Month. | grade 

| Per Per 
ig cent.| C2™S-| cent. 

Getvaher ry. Fee ae. Poacbues Hot dealt: diseseppncl bce eee 

Woventberte.: a6 ee | ES See: Oe See ee Oe eee fe ee 

Pireoniign eee 2. oko Ses ee Pees Pete * 

LEST LEE: ab Se ce er a cnncene) ORUNENPENI elie SEE) beim jeipeeed (Sect aye| fatiuel ves Loewe ce (ele eS ede ek es LL e 
Mepenary. Sane foe A 3 | 41.6 3 | 25.0 
Rise. BOSSES A et 14/;149 14 | 32.0 
VGt ol oe be) ee eee 5 ph 4 Sulciaes 
Wiriy eee eee ee 13 | 11.4 13 | 19.7 
=F t ke a ioe tee Si ee eee 6]; 8.0 6 | 20.3 
Total or average_________ |= ad 13. 6 41 | 24.3 


In Table 23 the following facts stand out: (1) The percentages 
of blue-mold rot and ‘‘decay”’ are about the same in both Extra 
Fancy and Fancy—55 cars—but more than three times as great in 
large sizes (125’s and larger) as in small (138’s and smaller)—114 
cars; (2) the percentages of scald are about one and three-fourths 
times as great in Fancy as in Extra Fancy—41 cars—and more than 
five times as great in large sizes as in small—35 cars; (3) the per- 
centages of internal breakdown and water-core show no relation to 

rade, but are much greater for both in large sizes than in small. 
he ratio for internal breakdown is about 6 to 1, 11 cars; for water- 
core, 16 to 1, 6 cars. 

So far as this evidence goes, then, there is a pronounced suscepti- 
bility to disease in large-sized ete in other words, large apples of 
a given variety do not keep as we 
This was well exemplified in Chicago in March, 1921, when a survey 
of the apple market showed that large sizes of Winesap and Rome 
Beauty were scarce, while small sizes were in good supply. Such 


l as small ones of the same variety. . 
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a condition may have been due to the rather high percentage of 
small sizes in the 1920 crop, but in the writer’s opinion can fairly be 
taken as proof that dealers were suspicious enough of the large sizes 
to move them early. 

Weakness in large apples appears to be a fact, but the causes of it 
are rather obscure. Large apples are usually more mature than small 
ones and for that reason are more easily damaged by rough handling, 
which results in skin breaks and the entrance of decay fungi. The 
very weight of such apples may also cause them to suffer more than 
small ones from rough handling: There is ample evidence that they 
are usually coarser in texture, and it may be that texture in apples 
is an important factor in determining their susceptibility to disease. 

In the matter of scald, however, overmaturity can scarcely be the 
main reason why large apples are more seriously affected, since the 
work of Brooks, Cooley, and Fisher? and other investigators has shown 
that the greatest susceptibility to the disease isfound inimmature fruit. 
Such fruit is always poorly colored and always more susceptible to 
scald. In fact, Table 23 shows scald to have been worse in the 
Fancy than in the Extra Fancy grade; that is, in the grade which 


PER CENT DISEASED . 
per O 10 20 30 40 


38.8 
WATER-CORE 


. 25.0 Be eh Rees 2 AS ae 
SCALD ; Pie 
46 Wit. 
INTERNAL | 5.8 eee eee 
BREAKDOWN 


ZF LARGE SIZES 


| 
SMALL SIZES 
14.9 
AND DECAY 


SS ete ae UO 


Fic. 8.—Percentages of water-core, scald, internal breakdown, and blue-mold rot and decay in large and 
small sizes of apples, for the four crop years, 1917 to 1920, inclusive. 


BLUE MOLD ROT 


by definition is poorly colored. It is true that lack of color is not 
the only reason for barring apples from the Extra Fancy grade, but 
in spite of that fact, the percentage of color shown is one of the chief 
differences between the two grades. 

The relation between scald and grade should not, however, be 
allowed to obscure the fact that there is often a very marked relation 


between scald and size. 
: FREEZING INJURY. 


The number of cars showing freezing injury in 1919 and 1920, dis- 
tributed by crop and month, is given in Table 24. Data available 
on the crops of 1917 and 1918 were incomplete and are not included. 
The effect of the severe winter of 1919-20 is shown by the fact that 
cars showing freezing injury were nearly five times as numerous 
during that winter as during the much milder winter of 1920-21. 


US EE Se a ee ee ee ee ee 
3 Charles Brooks, J. S, Cooley, and D. F. Fisher. Apple scald. Jn Jour. Agr. Research, v. 16, p. 195- 
217. 1919. - 
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TABLE 24.—Summary of cars showing freezing injury, 1919 and 1920, by months. 


Box crop. Barrel crop. 
Month Total. 
1919 1919 1920 
November: 5.20 sh Ses: ol ee se Bee eee Ade Aeeyel 9 ees 45 60 
PIGECIB DORE 2 soe = oe cs eee a en 2 425 31 527 
Garar yee te Pe er Se ee ee 305 19 406 
WeReeanyo) eee So Soe ee eae gs ee 259 20 17 322 
Wisre@b = = cee! TO eae es INS Se ES ee ee 1 21 4 269 
UORPEU ete ae ea RO oe ee eee pS oe ees 3 28 
52 SS fe cl tr a a Se ee Se et a S i ee a a Pe 2 5 
Potall) $2 rei es e n e eee ae ee Oe ae ay 90 121 1, 617 


1 Total for 1919, 1,341 cars; total for 1920, 276 cars. 


SUMMARY. 


The foregoing analysis shows that so far as can be judged from 
inspections by the Bureau of Markets there is a great variety of 
diseases in the commercial apple crop of the United States and a 
rather heavy loss from disease in a portion of that crop. 

Considering the inspections for the four-year period as a whole 
blue-mold rot occurred more commonly than any other disease. In 
the box crop scald was second and decay third; in the barrel crop 
decay came second, followed by black-rot. | 

Twelve diseases were reported in the box crop, 18 in the barrel 
crop, with 9 diseases common to both. 

The disease index in the barrel crop, 16.8, was a third larger than 
the corresponding number, 12.6, in the box crop. The difference be- 
tween the two seems to be due largely to the greater variety of rots 
in the barrel crop. 

Summer and fall varieties showed less disease, on the average, than 
winter or long-storage varieties. é 

The box crop showed a steady increase in percentage of disease 
from October till June; the barrel crop only from December till June. 

Percentage of disease, particularly rots and scald in apples 
on the market seems to be largely a matter of length of storage 
period, those stored longest being most seriously affected. 

In the barrel crop the percentage of disease was less in cars from 
New York, Michigan, Virginia, and West Virginia than in those from 
all other Eastern States considered as a whole. 

The percentage of disease in the box crop was slightly heavier in 
cars from Idaho than in those from all other Western States con- 
sidered as a whole. 

Cars which went to southern inspection offices showed, on the 
average, more loss from disease than those which went to other in- 
spection offices. Differences between the two groups of offices were 
greater for the barrel than for the box crop. 

If percentage of scald is calculated on the basis of cars showing 
disease of any kind, it is found to be about the same in both crops. 
But if calculated on the basis of cars showing scald, it is more than 
twice as large in the barrel as in the box crop. 

Data from a relatively small number of cars indicate that large 
apples are more susceptible than small ones to blue-mold-rot, decay, 
scald, internal breakdown, and water-core and that apples in the 
cee grade suffer more from scald than do those in the Extra Fancy 
grade. 
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